Allosteric regulation of purine nucleoside phosphorylase.
Purine nucleoside phosphorylase (EC 2.4.2.1) from bovine spleen is allosterically regulated. With the substrate inosine the enzyme displayed complex kinetics: positive cooperativity vs inosine when this substrate was close to physiological concentrations, negative cooperativity at inosine concentrations greater than 60 microM, and substrate inhibition at inosine greater than 1 mM. No cooperativity was observed with the alternative substrate, guanosine. The activity of purine nucleoside phosphorylase toward the substrate inosine was sensitive to the presence of reducing thiols; oxidation caused a loss of cooperativity toward inosine, as well as a 10-fold decreased affinity for inosine. The enzyme also displayed negative cooperativity toward phosphate at physiological concentrations of Pi, but oxidation had no effect on either the affinity or cooperativity toward phosphate. The importance of reduced cysteines on the enzyme is thus specific for binding of the nucleoside substrate. The enzyme was modestly inhibited by the pyrimidine nucleotides CTP (Ki = 118 microM) and UTP (Ki = 164 microM), but showed greater sensitivity to 5-phosphoribosyl-1-pyrophosphate (Ki = 5.2 microM).